Nicotinamide inhibits hepatic fibrosis by suppressing DNA synthesis and enhancing apoptosis of hepatic stellate cells.
Liver fibrosis and its end-stage disease, cirrhosis, are major worldwide healthcare burdens. In this study, we evaluated the inhibitory effects of nicotinamide (NA) on rat hepatic fibrogenesis and investigated its underlying mechanism. We examined the inhibitory effects of NA in vivo by using F344 rats in a thioacetamide (TAA)-induced fibrogenesis model and assessed the inhibitory effects in vitro by using the rat hepatic stellate cell line THSC-Cl6. In vivo, NA significantly attenuated liver fibrosis in TAA-treated rats as assessed by histological analysis using hematoxylin-eosin and Masson's trichrome staining. In vitro, NA inhibited viability of THSC-Cl6 cells in a dose- and time-dependent manner, suppressed DNA synthesis, and induced apoptosis. Transcription of collagen mRNA and expression of alpha smooth muscle actin (the hallmark of activated hepatic stellate cells) were reduced by NA. Expression of the cell cycle-related proteins cyclin E, cyclin D1, and cyclin-dependent kinase (cdk)4, was reduced by NA treatment, but expression of cyclin A and cdk2 was not. Expression of the cdk inhibitors p16 and p21 was decreased by NA treatment, whereas expression of p27 was increased. It appears that NA inhibits rat hepatic fibrogenesis by suppressing DNA synthesis and enhancing apoptosis of hepatic stellate cells.